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[ft*Xfi£$fc] &M it ITOH.Susumu 

(57) [g$J] (57)[SUMMARY] 

[Bttl [OBJECT] 

tti£#&3iM&{£J& £T$"K:ig§J The excitation light of a quantity of light always 

^TfeScoSij^^^r.^tt ftig suitable are irradiated depending on the part for 

&Hf^iIH^£rt#<5 0 an observation. The optimum observation 

image is obtained. 

Iflffifc] [SUMMARY OF THE INVENTION] 

^RMMWiWife, 3tMlfrt?<D Fluorescent observation apparatus irradiates 

7 4 K6 frftL the excitation light from a light source 1 to the 

XWM^SMMitL^W'M U part for an observation via a light guide 6. 

MI&ffliiHz.iSitj •5J5ijg? l c{£ J; 5 A fluorescent observation is performed by 

f)ti?r-f ^— W obtaining the fluorescent image by the 

LT^S Z tl^X-o X^ftMM excitation light in the part for an observation via 

$r?T 0 i><DX*fo K) , ~ co i: # , the image guide 7. At this time, the fluorescent 

l6b%&yt<DW.&tt%tMQL\z.tsftZ> component of- the reflected light in the part for 

&frtyt(D ; &yif$.ft$: 7 j lis? 9 an observation of excitation light is received by 

£^ LgftUT- 1 0 T?£3t U the light receiving element 10 via a filter 9. 

Mffli?t2l:J;oTf3ti The amount of reflected light is detected the 

■7-1 0 (D\&f}Klik\z.WM%ik i k output of a light receiving element 10 to a group 

%.%%=f-\ 0<DtHt)^ by quantity-of-light control means 2. 

WfeM bta&iLoytMKDliiift The amount of emitted lights of a light source 

3te*&W*-^5J: plc&o-cv* 1 is adjusted so that the output of a light 
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receiving element 10 may be a predetermined 
amount. 



Excited Light 



Reflected Light 



1 Light Source 



2 Light Quantity Control Means 



10 Light Receiving Element 








— 10 





[#ff : ffl!#0>flfiiai [CLAIMS] 

[tt#9C 1 ] [CLAIM 1] 

JB&jS3te&£ft*Mtt©&&#fe& In the fluorescent observation apparatus which 

f£^^#JLTifu1E!b£bfcl£ <t-5 irradiates excitation light to the part for an 

3t3fete£:tt!!S-f 6£#flll&Ktt observation of an organism tissue, and 

ic&i^T, observes the fluorescent image by above- 

5 JtWk , mentioned excitation light 

BufSiSb^TfeWli.^^j-^^'filc^o The light source which generates above- 

tt5&ttft£^:;>'c-t~5:§7 l c5!?^- mentioned excitation light, the light receiving 

t , element which receives the reflected light in the 

ffifcS^^-^-coffi^Sri^cKM part for an observation of above-mentioned 

fti&tfcfciU i&Sftlf^cOfcti excitation light, the amount of reflected light is 

t}tfffife&kt£& £ omsZftJlfc detected to a group the output of an above- 

■<0ffiJ!t#*£:M8-f 53te*fMffll mentioned light receiving element. 
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t s Quantity-of-light control means to adjust the 

^r^d x. tz Z t k ti'&'gyt amount of emitted lights of an above-mentioned 
I^SIo light source so that the output of the light 

receiving element may be a predetermined 
amount, these were provided. 

Fluorescent observation apparatus 
characterised by the above-mentioned. 

[%W(ommmn] [detailed description of invention] 

[0 0 0 1] [0001] 

[MMJKDmm^m [INDUSTRIAL APPLICATION] 

*^^fi. Eh&yti:±i$$&$i(D This invention relates to the fluorescent 
M^MI&ffiitL^MM LXmtZJEh observation apparatus which irradiates 
f^yt^X S^^it^tl^-fS^ excitation light to the part for an observation of 
JtWt^i&Wt^FM'f' 5 o an organism tissue, and observes the 

fluorescent image by above-mentioned 

excitation light. 

[0 0 0 2] [0002] 

[ft&(D&iffi] [PRIOR ART] 

recent years, excitation light are irradiated to 
^SbS3t£SS#tU ^CDMh&yt the part for an observation of an organism 

\z£^>T$im&m>bmmi± tissue. 

i~<5 £ M%kyt Ji v'±fc^ £A L T These excitation light detect it from an organism 

fcWc^JO^^Sr 2&7clH£ tissue, doing the fluorescence of the medicine 

t LTl£ttiL v ^(D&ytOlLfrh injected to the home fluorescence and the 

±fr!l^<D^tt-^^(7);^,t,#; organism which are generated directly as a 

Wl (#l;Ui\ fe&fDM^-^Wiffl two-dimensional image. 

®H) £^llri~ <5J£$l?;6 s /8i^ The technology that illness condition (for 

tioo&O, Z.<D&ytM&%i7 example, the variety and permeation range of 

otc£><Dmytm&&Wfrfflft£ the illness), such as the modification of an 

tLTV N -5o organism tissue and cancer, is diagnosed from 

that fluorescent image is used. 
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[0 0 0 3] 

f LTIi, «S|tliNA 

DH (-nfyj; K7r-y 
Uij-f - K) , FMN (77 



The fluorescent observation apparatus for 
performing this fluorescent observation is 
developed. 

[0003] 

If excitation light are irradiated to an organism 
tissue, the fluorescence of a wavelength longer 
than those excitation light will occur. 

It is done as the fluorescent material in the 
organism, for example, there are NADH 
(nicotinamide adenine nucleotide), FMN (flavin 
mononucleotide), pyridine nucleotide, etc. 

Recently, the interactive relationship of the 
causative substances in the living body and the 
illness which generate such a fluorescence is 
becoming clear. 

The diagnosis of cancer etc. is possible by 
these fluorescences. 



[0 0 0 4] 

Wt'LTtt, HpD (^-r h/tf 
/V7-f y » , Photofrin , A L 
A ( 8 —amino levulinic acid) 

^fr £ £f* 1*1 (C £ A L T £ 

StflcJcm^RSrmP^-fr. fit 
»w J: OSsasaptJ:^* 



[0 0 0 5] 



[0004] 

Moreover, as a fluorescent material injected to 
in the living body, HpD (hematoporphyrin), 
Photofrin, ALA ((delta) -amino levulinic acid), 
etc. are used. 

These fluorescence agents have integrated 
property, such as cancer. 

An illness part can be diagnosed by injecting 
this in the living body and observing a 
fluorescence. 

Moreover/a fluorescent material is made to 
add to a monoclonal antibody. 

There is aiso a method of making a disease 
part integrate a fluorescent material by the 
antigen antioody reaction. 

[0005] 
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Sfc£3te*t*ffl LT 2 &7c<£>£ 
fro. 



[0 0 0 6] 
M] 

[0 0 0 7] 



It is done as excitation light, for example, a laser 
light is usea. 

The fluorescent image of the part for an 
observation is obtained by irradiating excitation 
light to an organism tissue. 
The weak fluorescence in the organism tissue 
by these excitation light is detected, and a two- 
dimensional fluorescent image is generated. 

An observation and a diagnosis are 
performed. 

[0006] 

[PROBLEM ADDRESSED] 

In fluorescent observation apparatus, it radiates 
conventionally the excitation light of a quantity 
of light always fixed from the light source for a 
fluorescent observation as mentioned above. 

It irradiates to the part for an observation. 

For this reason, there is a possibility that the 
case where the reflected light of a suitable 
quantity of light is not obtained, and a 
favourable fluorescent observation image is not 
obtained according to the situation of the part 
for an observation may result. 

[0007] 

This invention was formed in consideration of 
these situations, and can irradiate the excitation 
light of a quantity of light always suitable 
depending on the part for an observation. 

It aims at offering the fluorescent observation 
apparatus which can obtain the optimum 
observation image. . 
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[0008] 



I«W & 5 fc ft <0 3M£ 1 
fi^TO l T iffJlEJSijteft ic J: s 



[SOLUTION OF THE INVENTION] 

The fluorescent observation apparatus by this 
invention becomes as follows in the apparatus 
which irradiates excitation light to the part for an 
observation, of an organism tissue, and 
observes me fluorescent image by above- 
mentioned excitation light. The amount of 
reflected lignt is detected to a group the output 
of the light source which generates above- 
mentioned excitation light, the light receiving 
element which receives the reflected light in the 
part for an observation of above-mentioned 
excitation lignt, and an above-mentioned light 
receiving eminent. 

Quantity-cf-light control means to adjust the 
amount of emitted lights of an above-mentioned 
light source so that the output of the light 
receiving eiement may be a predetermined 
amount is provided. 



[0 0 0 9] 



[0009] 



Wf^iacx, autism 



[Effect] 

The reflected light at the time of irradiating 
excitation light to the part for an observation of 
an organism tissue, and observing the 
fluorescent image by excitation light is received 
to the part for an observation of above- 
mentioned excitation light by the light receiving 
element. 

By quantity -of-light control means, the amount 
of reflected light is detected to a group the 
output of an above-mentioned light receiving 
element. 
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The amount of emitted lights of the light 
source which generates excitation light so that 
the output or the light receiving element may be 
a predetermined amount is adjusted. 

[0 0 10] [0010] 

[MM&i] [Example] 

!HS$:#SS LT^IS^ro Hereafter, the example of this invention is 
^te#JSrfft§fl"tf"5o U 1 L explained with reference to a drawing. 
11 3 itt&W<D$5 1 H%0IJ(C^ Figs. 1 to 3 relate to the 1st example of this 

9, m 1 te%kitmm%iW:<0^ invention. 

p|5^^^?r^i"ti^cfft^[Il, H Fig. 1 is a component explanatory drawing 
2 fi^^ll^^iii LTF^^HI showing the component of the principal part of 
£ffll x fc#J<Z5£{fcf£^£^T^ fluorescent observation apparatus. Fig. 2 is a 
JjJctft^Hk IS 3 component explanatory drawing showing the 

^*t^$C{i{Ciott5^^:^7>^ entire component of the example using the 
9 h^-^Sr^^^ttHI'Cfc^o endoscope as fluorescent observation 

apparatus. Fig. 3 is a characteristic view 
showing the fluorescent spectrum in the part for 
an observation of an organism tissue. 

[0 0 1 1 ] [0011] 

fcMM&l(Di&ytW,&MWt. Eh The fluorescent observation apparatus of this 

jg#£3§£1-5^Mf*ffl07fc example is provided with the light source 1 

Mb LT,0"'Jx.(iH e — C d which considers as the light source for a 

li^A-* K;"j7A) \y— f-Jt fluorescent observation which generates 

B^^l&^r^-f 53fe2£ 1 £r{ix. excitation light, for example, has He-Cd 

TV^2>o (helium-caamium) laser light generating means. 

[0 0 12] [0012] 

1&ftWl^i£Wtt LTf^lllti^rffi The example of a component using the 

V N fctS^c0fJ$:[g] 2 (C7j^i~ 0 ^jfc endoscope as fluorescent observation 

H^^ulli, wifZJtM li:© apparatus is shown in Fig. 2. 

#811 Offitt^fi^ftJ^-f 3)t The lignt source device 3 provided with 

tOTfS2 bZtimZ-tc?!tW?& quantity-or-llght control means 2 that 
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H3d s Ixtt btlTV^5o fluorescent observation apparatus controls the 

S3 Cite, ^ft^^t-JB^Sft amount of emitted lights of the above- 
$Ui4 (Dy4 Vr—Zffc mentioned sight source 1 and this light source 1 

Sri^^^ft, ^— y^rtl^lf is providea. 

ilLfc^ Y13<< K6WAlft$§ The light-guide cable 5 of an endoscope 4 used 
^T^Jl 1 <7}tHlft"^ldI£{l£;ft5 for. a fluorescent observation is connected to a 
H^oTt^o light source device 3. 

The incidence end of a light guide 6 passed 
through in ihe cable arranges on the radiation 
part of a light source 1. 



[0013] 

^ K7 ttmAnft^mmts 

m^Mffi K *j 3 S # roR 



[0013] 

The light guide 6 which transmits the excitation 
light from a light source 1, and the image guide 
7 which transmits the fluorescent image of the 
reflected ILnt in the part for an observation are 
installed in an insertion part, and the endoscope 
4 is comprised. 

Excitation lignt are transmitted by the light guide 
6 to the point 8 of an endoscope insertion part, 
and are irradiated by the part for an 
observation. 

On the one side, fluorescent reflected light in 
the part for an observation is transmitted to a 
hand side uy the image guide 7. 

The fluorescent image of the part for an 
observation, is obtained. 



[0 0 14] 

m 1 l^-f 0 4 * K 7 

4 2nm*«; h7 -< j^$^(T) 3 

5 0 — 5 0 0 nm <75&g3?rJlK£ 



[0014] 

The component based on the quantity-of-light 
control of a light source 1 is shown in Fig. 1. 
Near the ruoiation end of the image guide 7, the 
filter (for example, filter from which 350-500 nm 
wavelength oands, such as 442 nm cut filter, 
are remove) 9 from which an excitation-light 
componem is removed, and the light receiving 
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1 o bi>m\nh*i* %:itm*i 

0 fi5t*$ij^#s 2 \mm £ *u 

**** 1 K&ffl U 

1 OOtttfjtfBfrfciifca J: 



element 10 which consists of a photodiode etc. 
are provided. 

The fluorescent component of the reflected 
light in the ^art for an observation is received by 
the light receiving element 10.. 

The light receiving element 10 is connected 
to quantity-of-light control means 2. 

By quamity-of-light control means 2, the 
output of a light receiving element 10 is 
detected 10 a group, and the amount of 
reflected light is detected to the part for an 
observation. 

The contra output of quantity-of-light control 
means 2 is connected to a light source 1 . 
Quantity-of-iiyht control means 2 is a control 
signal a sending to a light source 1 depending 
on an above-mentioned reflected-light quantity. 

The amount of emitted lights of a light source 
1 is controlled so that the output of a light 
receiving dement 10 is a predetermined 
amount. 



[0 0 15] 

m i <n$L%m^<D%w&)tm 
4<Dm*M&&w(ommi 1 
Stolen -r^-v'tf-f k 
ss^fcy y xum(o9iim^ 1 

1 2£^LT8ufcKtt7t£S7fe 

^ i o ttrtftfltiftf^ajiiKrt- 5 



[0015] 

The concrete examples of an arrangement 
component, such as the light receiving element 
of Fig. 1 , ai d shown in Fig. 2. 
The radiation end of the image guide 7 is 
arranged o.i the eye-piece part 1 1 at the side of 
the insertion -part base end of an endoscope 4. 

The spectroscopy elements 12, such as a 
prism, are provided in the optical path of the 
reflected light transmitted by the image guide 7. 

The above-mentioned filter 9 and the above- 
mentionec light receiving element 10 are 
arranged to ;ne light-receiving possible position 
in above-mentioned reflected light via the 
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■ ±5lwLTt>&v\» SftSTM spectroscopy element 12. . 
0f3\ Vtr— 7*/^ 5 In addition it may be made to provide the filter 

ft^Jfii^ftfcfi ^rn&^ft L"C 9 and the light receiving element 10 in an 

3 O**«0*l^a 2 (d endoscope operating part. 
^$rc£tiT^<5 0 The lighi receiving element 10 is connected 

to quantity-of-light control means 2 of a light 
source device 3 via the signal line passed 
through in me inside of the light-guide cable 5. 



[0016] ^ 

WLUFht>*7 l 3ri*8BBE3*i5 



M^S^S 1 4, 1 5 

ttfc^3t«*M«36^=^ 1 5 

5o 



[C016] 

The fluorescent camera for an observation 13 
connects /vith the eye-piece part 11 of an 

endoscope. 

The fluorescent image of the part for an 
observation is picked up with the fluorescent 
camera for an observation 13. 

A fluorescent observation image is obtained. 
The fluorescent image processor 14 which 
processes the image-pick-up signal of a 
fluorescent image, and the monitor 15 are 
sequentially connected to the fluorescent 
camera foi an observation 13. 

The flucrescent observation image which the 
signal processing was performed and was 
obtained b> me fluorescent image processor 14 
displays tc a monitor 15. 



[0 0 17] 

ik%m>mmti* v 1 3 ted, st 

$*5 7>fyu* 1 7, 7 

(LI.) 1 8 N << t—isj 
l-SJI^^t LTCT^CCD 1 



[0017] 

CCD 19 as an image-pick-up element which 
picks up me output image of the image 
intensifier j.i.) 18 which amplifies the image 
which . transmitted the objective lens 16, the 
filter 17 which bypasses a fluorescent 
component, and the filter 17, and the image 
intensifier \'S is provided in the fluorescent 
camera for an observation 13. 
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^ DERWENT 



9tf&rtbti. CCD1 9(DtH The image-pick-up signal of the output of 

*0»fcft^#$#iHfe«yig CCD 19 sends and performs a signal 

fil 4ltZ.x&btlXtE-%r%\:M&ti processing to the fluorescent image processor 

5J; 9{£&oT^5 0 14. 



[0 0 18] 

1^11^4(757^ h#>f K6£i§ 
LT«Jfc#*aMfc (»¥flt) 2 
OfcJBat-*-*. t5t, ,W£ 

tife u— f yu*m.m*mmL 2 

l±, — v#>T K7£iioT 

9 ^irLT^if 1 0 Id 
Alt £ ft 5 ^QIU^X 
^UftM*^7 1 3 
^AW£*L5 e 



[0018] 

When performing an observation of a 
fluorescent image, and a diagnosis using the 
fluorescent observation apparatus of this 
example, first, the light guide 6 of an endoscope 
4 is passed through, and the laser light as 
excitation iigm generated from the light source 1 
is irradiate j to the part (photographed object) 
for an -observation 20. 

Then, the irradiated laser light is reflected by 
the part for an observation 20. 
The fluorescence of a wavelength longer than a 
laser light jeeurs. 

Incidence is performed to the image guide 7 
of an endoscope 4 as reflected light. 
It radiates ;nis reflected light from the radiation 
end of the image guide 7 through the image 
guide 7. 

While incidence is performed to a light 
receiving element 10 via the spectroscopy 
element : 2 and the filter 9, incidence is 
performeo via an eyepiece to the fluorescent 
camera for an observation 1 3. 



[0 0 19] [0019] 

A light receiving element 10 outputs an output 
signal depending on the quantity of light of the 
reflected nght of a light-receiving bottom 
fluorescence. 

K^Sx^T£#tft<D3cii$r&tn' Quantity-ot-iight control means 2 reads the 
U -<7)Kttftit<7>fI;4>BlT^l. output sicnal of the above-mentioned light 
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#J;iJi#ft£— #5 «t 3 t^Tfe receiving element 10, and detects the quantity 

K©ffl>(j' OSatft) £WJ#P1"5 of light of reflected light. 

Wfllfll-^Srlti^LTjtailWffi The value of this amount of reflected light 

tt)t4£PiiI"^ ; 5o outputs predetermined value, for example, 

control signal which controls the output 
(irradiation iight) of a light source to become 
always fixed, and the amount of emitted lights 
of a light source 1 is adjusted. 



[0 0 2 0] [0020] 

— jjs ik^MMRfi * 7l3l: On the one side, the fluorescent image of the 



flKfeU f)tffll^lgil 4 



part for ar. observation is picked up with the 
fluoresceni camera for an observation 13. 
An imac.e-pick-up signal is processed in the 
<!: LT^^^ 1 51: fluoresceni image processor 14, and it 
considers a fluorescent observation image, 
and displays to a monitor 15. 



[0 0 2 1 ] [0021] 

Z(Dt 7 4 ^9 1 7 t LT, At this time, it considers as a filter 17, for 

M%-\1tX 1 = 4 8 0-5 2 0 example, ti.ese filters are sequentially placed in 

nm (D^i$,MMy -( ^9 t X 2 an optica: path using a X 1=480-520 nm 

= 6 3 0 nm J^±<7}m*$i§i© "7 bandpass riiier and the bandpass filter more 

4^9 fcSrffl^, Ztib^y j than A 2=o30 nm, and the fluorescent image 

/U^SrlR^K+fc^Jf LT-t of each bend is picked up. 

So 



[0 0 2 2] 

fi**A o t-rst i o i^j 



[0022] 

The fluorescent spectrum of the visualisation 
area in the part for an observation by excitation 
light will be a strong distribution of the band of a 
wavelength ionger than X 0, if excitation light 
are made ;«-iio A 0 as shown in Fig. 3. 

By especially the normal part, it is strong near 
X 1. 
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J: oT\ X 1 ftiffwil 3fc3£ In a disease part, it becomes weak. 
l£i>*bjEftU<iLbtfl&&b<Dp\ Therefore, the discrimination with a normal 
S'Jri* *Jf£T*£> y ) . Z(D <£ 9 ftifc part and a disease part is especially possible 
3t®flfcJwJ:oTjS^O^^Sfl5ro from the fluorescence intensity near 11. 
SM^^C £ 5 0 A diagnosis of disease parts, such as cancer, 

can be penormed by such fluorescent image. 



[0 0 2 3] 

f±, m^\tx i a 2 co^ft 
fc©HHW**J: u 1 a 2 

«»Otttt«:*J8UTO***ilii 



[0023] 

In the fluorescent image processor 14, the 
calculation which requires for the ratio or the 
difference o\ a fluorescence intensity in X 1 
and X 2 from the image signal of the 
fluorescent image of X 1 and X 2 is 
performeG. 

The fluorescent image which can distinguish 
the characteristic of an organism tissue is 
generated. 



[0 0 2 4] 

ytzmtt-rz>zb&x*z % .m& 

Sip A&tt'&ftttMtt&ft 



[0024] 

In this example, the amount of reflected light 
from the purt for an observation is read. 

Even wnen the condition of the part for an 
observation varies, the amount of emitted lights 
of a light source is adjusted to predetermined 
strength that the reflected light of a 
predetermined quantity of light (fixed quantity of 
light) may oUvays be obtained. 

Thereby, the excitation light of a quantity of 
light alwuys suitable can be irradiated 
depending the part for an observation. 

It cannci be based on the part for an 
observation, but the reflected light from the part 
for an observation can always be obtained in 
the simikif favourable condition, and a 
fluorescem image can be picked up. 

A favocioDle fluorescent observation image 
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can be obtained so that the objective can be 

diagnosed. 

[0 0 2 5] [0025] 

H4f±*?BWOJB2SSlfeW{^ Fig. 4 is a component explanatory drawing 

&&yt&&^^<n£i$ffif&&7F showing ihe entire component of the 

i~Sj$fft§EI3"'Cfc<5o fluorescent observation apparatus based on the 

2nd example of this invention. 

[0 0 2 6] [0026] 

^2HJfe^](i; ii^wSfeflB^ The 2na example is an example of a 

<fc 5 rt^lKSft^ t ^TtH,^ componer.i of the fluorescent observation 

tOfSJ^^rtf 9^7tlS^^fi^ apparatus yvhich performs both endoscope 

fiffifc0 i J"Cfc *9 % ftfiflfWd^S observation by the usual white illumination light, 

&yt%*%foffl.&<D&lkUb%; and fluorescent observation. 

3fcttf^#J#;* 7 <t WWt^f¥"f The ' ligni receiving element based on a 

Z>Tyy&fiHZ.Wt1tb<7)X'1b quantity-oi-iight control is provided in the 

5 0 adapter piaced between the eye-piece part of 

an endoscope, and the fluorescent camera for 

an observation. 

[0 0 2 7] [0027] 

ft$&L4<D&MM\Zit, ii^O The adapter 21 which switches the optical path 

ftU$t&&Rlt (C of a photugraphed-object image to the usual 

l£¥$^<Z5^i$£^^;i<57 y object for an endoscope observation and a 

2 1 /3^3fif Z(DT¥ fluorescent observation is mounted on the eye- 

7"? 2 I \^X^k%WMf^ # piece part or an endoscope 4. 

^ 3 c?;}t<5 J: o [Z.t£ The fluorescent camera for an observation 13 

oTV^5o T¥*?9 2 1 connects via this adapter 21. 

rt^^4 Tlfbia/c^^r lSl^x. The switching mirror 22 which switches the 

5^0^^ ^7— 2 2frWLrt htls image obiained by the endoscope .4 to an 

w <Oty%k $7-22 (DttiJ^icii adapter 21 is provided. 

?S?©l*JflUft®^& SrttHfc't'S C CCD 2L of this switching mirror 22 which 

CD 2 3 3& s BEfS $tiT^ N S 0 $ picks up a ^ual endoscope observation image 

tb\Z$)$:$ 7-22 (DfefiltZte in a side diction is arranged. 

ftitB^l 2J^LT7^/i/^ Furthermore behind the switching mirror 22, 
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9RTf%ftm^rl Ofcm&Ztl the filter & and the light receiving element 10 

TV"^,, ^kJt^^ 1 0 fi, rt^t are arranged via the spectroscopy element 12. 

Mfa&ffiM LtziW -^-ailSr^ LX A light receiving element 10 is connected to 

3taS^a3rtC03t4$iJftl^S2 quantity-oi -light control means 2 in a light 

Iw^^E^tu lx.frtytM.iz.fc Ctz source device 3 via the signal line which passed 

tfcS^f!i-§-3rii3tttji"'5 c£ o (■i&o through the inside of an endoscope. 

TV 1 *?),, An output signal is sent out depending on a 

reflected-i.yi ii quantity. 

[0 0 2 8] [0028] 

tt, ^^cfil^ffi^^ 7l 3 And, the nuorescent image processor for an 

ictt^ftftfSSfflSte&g^^ observaticii 24 is connected with the 

4^, T &ZfV 2 1 rtWCCD fluorescem camera for an observation 13, and 

2 3 iCflii^fiM^ffiM^MJI^ the usual Image processor for an observation 

12 5i&*-tft-£ f ftSyfc£i'L, # 25 is respectively connected to CCD 23 in an 

®*«yii6Jt-C±j*3i'ifcfcl&i adapter 2:. 

SJ^^^^s^iS 2 6 Ic^tj^ $ fi The observation image generated by each 

5 <£ 9 (c/ioT^5o image processor displays to a display device 

26. 

[0 0 2 9] [0029] 

ilS^fttl^i'ii^^rfr 5 ^□'(C In performing a usual endoscope observation, it 

it, Mfik Lfti ^ Sfe3taS J: 9 fi?. irradiates an illumination light from.a white (not 

KSteSrfiigM&^&'M&atU illustrated) light source to the part for an 

9 — 2 2 Sr«J«3**/Crt observatic... 

Wflt4-C#bnfe*!c^flE^SrC' It picks ..p by performing incidence of the 

CD 2 3 {d Alt $ It T photograpned-object image which switches the 

5o ^L"C, .ii^M^ffi®^^ switching mirror 22 and was obtained by the 

1112 5 C-^ol^TfltM-^ endoscope 4 to CCD 23. 

HkMLXMISM&Wi&t LTi And, an Image-pick-up signal is processed in 

aF3^S2 6 £>„ the usual image processor for an observation 

25, and it considers as a usual observation 
image, anc displays to a display device 26. 

[0 0 3 0] [0030] 

— 25\ ^TtfU^^rtr o tM'a lw(±. On the oi,e side, in performing a fluorescent 



99/11/17 



1 8/4 r. 



(C) DERWENT 



JP7-204156-A 



JtMl <fc *9 fifo : t&%%W&1$1%M observation, it irradiates excitation light from a 

itL^f^M L > 5.7—2 2% light sourca 1 to the part for an observation. 

$J fl&^TrtSBiSN X'&btitc It picks up by performing incidence of the 

tfeTOo*#f$&£3te*!SJB# fluorescent image of the photographed object 

^ y 1 3 (d ASt £ itTif which switches the switching mirror 22 and was 

5o -t LT, 'M^IH^ffl®^^ obtained by the endoscope 4 to the fluorescent 

SIScfi 2 4 IwioV^TftttfS-S-S: camera for an observation 13. 

^ILTf)tliI^(!: LT^ And, an image-pick-up signal is processed in 

tf^iSl 2 6 {Ct^tj^ 5 0 3.£><h the fluorescent image processor for an 

£\ ®^^t^T^i/5 i b^Slt7 I c; observation 24, and it considers as a 

SrSft^^f" 1 0 "CS^t % 1 fluorescent observation image, and displays to 

%VSM t WSk\i%MM^^WL 2 a display cevice 26. 

±oT3tS 1 rottJW3t*S:fW At this time, the reflected light from the part for 

^i"5 0 an observation is received by the light receiving 

element 10. 
The amount of emitted lights of a light source 

1 is controlled by quantity-of-light control means 

2 as the 1st example. 

[0 0 3 1 ] [0031] 

ZCDkolz^ icikM'$H^i%Z>§: Thus, the light receiving element based on a 

Jt^-T-ttrt^iKJWrtlfB^ISfei" quantity-oi-iight control cannot be restricted to 

SclS<fBt^5t1fiSffi*> 7£<7) the inside of an endoscope, but can also be 

TR<DTtfzf$\Z.WLtt ; h w t i>X* provided in the adapter between an eye-piece 

#5of£oT*Hlfe^!llw«J:tt{i, part and the fluorescent camera for an 

ft&mmm^l&ytWLmm* * observation. 

7rtl:|fcl:^i^^l0(f Therefore by the output of the light receiving 

ttZ>Zb?£<s T#~7$%:%kWt element at this time, the amount of emitted 

t5: fcT?fifeflSW3tl^J:5rt lights of a light source can be adjusted so that 

U&M^tBlftiytizX&^kytffi the reflected light of a predetermined quantity of 

Ir^io z t ^^tbT'fc light may always be obtained as the 1st 

5 ZCOhi* (K^ftM^ example while it is possible to switch the 

OtiJjfrldJ; 9,^1 ^JS^ll^fp] endoscope observation by the white illumination 

ai^Stwgff^itiroSW'it* 5 * light ana the fluorescent observation by 

0 Jw^tSrotiiW'JtlS: excitation light by connecting an adapter 

lltSli^T^, ftSJftS according to this example, without attaching a 
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light receiving element newly in an endoscope 
eye-piece part or the fluorescent camera for an 
observation. 
A favourable fluorescent observation image 

can be obtained. 



[0 0 3 2] [0032] 

^5lt&$£W^M3M1&®l\C& Fig. 5 is a component explanatory drawing 
&'&yt%l$&'gii!l(D , %kyt&,$zM% showing the fluorescent camera peripheral 
* 7illS<7)f$fi££;^-^ti;#fftf! component for an observation of the fluorescent 
MX*foZ> 0 observation apparatus based on the 3rd 

example of this invention. 

[0 0 3 3] [0033] 
W> 3 MMMlt. . JclkM'M^&Z) The 3rd example is an example of a component 
■^^f^-Sr^vctl^;*^ 7ft which provided the light receiving element 

based on a quantity-of-light control in the 
fluorescent camera for an observation. 

[0034] 

The spectroscopy element 12, the filter 9, and 
the light receiving element 10 are provided 
behind an objective lens 16 at the fluorescent 
camera for an observation 28 connected to the 
eye-piece pan of an endoscope. 

It has come to be able to do the light 
reception of the reflected light from the part for 
an observation. 

And, a filter 17, the image intensifier 18, and 
CCD 19 are provided behind the spectroscopy 
element 12. 

The image pick-up of a fluorescent image is 
attained. 



[0 0 3 4] 

ft (Dm m $ ti 3 m 

%m.§km* * 7 2 8 lets, ttto 

is yx i 6 <D&jj{zftftm* i 
2, 9Rxf§:^tm^i 

1 2<D'&JjlZ.7 j /U? 17, ^ 
8, CCD 1 9#t£ttib*^ ^ 



[0 0 3 5] [0035] 
%.3tWl&m t> / 7 2 8 ftco^Tfe The light leceiving element 10 in the fluorescent 
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IHfe&JllgK 1 4 £il LT^- 



camera for an observation 28 is connected to 
quantity-of-light control means 2 in a light 
source device 3 .via the signal cable 29 
extended from the camera. 

An output signal is sent out depending on a 
reflectea-iight quantity. 

In addition, a light receiving element 10 
passes through the fluorescent image 
processor 14 from the fluorescent camera for 
an observation 28, and may be made to 
connect it to quantity-of-light control means 2 of 
a light source device 3 with a cable. 



[0 0 3 6] 



[0036j 

Thus, the light receiving element based on a 
quantiiy-of-light control can also be provided in 
the fluorescent camera for an observation. 

Also in this case, the amount of emitted lights 
of a light source can be adjusted so that the 
reflected iight of a predetermined quantity of 
light ma- always be obtained as the 1st 
example. 

A favourable fluorescent observation image 

can be obtained. 



[0 0 3 7] 

^75 l^HZ%m±^5 2 , 
H %&9r £ i§ m ^57^;^ 
5 3, M&m-f-t LTCCD 5 



[0037] 

Incidentahy, in the fluorescent observation 
apparatus using the endoscope, it is common to 
attach the camera for a fluorescent observation 
in the eye-piece part of an endoscope, and to 
pick up a fiuorescent image. 
CCD 55 is provided as the filter 53 with which 
the fiuorescent camera for an observation 
connected to such an endoscope bypasses the 
objective optical system 52 and a fluorescent 
component in a camera 51 as shown in Fig. 6, 
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S/^gxttbti. £fblc x and an image-pick-up element. 

J: %&&Ml&^&<Dlk%\1tf&L Furthermore, since it is weak, as amplification 

Hft h<mrhZ)tzbb s 1&ytif&<D means of a fluorescent image, the image 

*S#S^Si LT^^-^>r intensifier (I.I.) 54 is arranged and the 

lsi/~7 t 4 7 (1.1.) 5 4 #1213: fluorescence of the part for an observation by 

&frlXffi$t£ ttTV^ 0 excitation light is comprised. 



[0 0 3 8] 

Z.<F)<< is 4 % sT>i/7T<< 
T5 4t LT(t mz.&jJ*^ 
- KM U.fc^#-«l;:JSl*& 

ffcU JfcK/foTLiot 
^751 frrtttftOSDItt 1 1 

«SUfl#> 7 5 l tDUftttft 

Hft^SI2$fi*{fc5 7 i /^H* 
L^V^#^ITt^^^-<^ K 

mo— ajfcE'jtttt, ^cdj:9 



[0038] 

It is aone as this image intensifier 54, for 
example, cascade type LI. etc. is used 
generally. 

However, such an image intensifier is large- 
sized. The fluorescent camera for an 
observation 5*1 enlarges by providing the image 
intensifier 54. Moreover it was heavy. 

For this reason, when mounting the 
fluorescent camera for an observation 51 on the 
eye-piece part 11 of an endoscope, it is difficult 
to hoid near the operating part by hand at the 
time of a usual endoscope observation, and to 
operate it. 

Support means which supports a camera part 

was required. 

That is, the support members 56, such as the 
arm which supports the part of the fluorescent 
camera for an observation 51 which is shown in 
Fig. 6, are attached in the one parts which 
perform the image-processor main body 57, the 
ceiling not to illustrate, and a diagnosis, such as 
a bea. 

Reducing the burden to an operator with 
supporting a camera part by such support 
means was performed. 

However, there was fault that operativity will 
be inferior cocnpared with an endoscope, simple 
substance for a support member. 
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[0 0 3 9] , [0039] 

J^T(I N ^jtf&roifilB^&Sr/h Less than, amplification means of a fluorescent 

MitL^Jt^l'MRlJ} 7<D/hW. image is reduced in size in below, and the 

iti^^l^t^itWMWiW^ example of a component of the fluorescent 

^^^^^"f o observation apparatus which can materialise a 

size-reduction of the fluorescent camera for an 

observation is shown. 

[0 0 4 0] [0040] 

HI 8 rt1$$ti%<D^im^ Fig. 7 and 8 concerns on the example of a 1st 

l*£/h§Ht; LfctMiSt© component of the fluorescent observation 

% 1 (Dti^c^Ji^^ *9 x i7li^ apparatus which reduced amplification means 

Jt^^ftti / y MyR^Wfe^tfi of a fluorescent image in size. 

%7jkirmj&WityM. msit'gyt Fig. 7 is a component explanatory drawing 

^(Di^^m^kt LX(DMCP(D showing the camera peripheral outline 

W&ffif&RTfftfft %W$tfT% tz component for a fluorescent observation. Fig. 8 

ft(D{^ftf&Vfl\x\'T:fo2> 0 is an effect explanatory drawing for explaining 

the schematic component and a schematic 
effect or MCP as amplification means of a 
fluorescent image. 

[0 0 4 1 ] [0041] 

^T^^^tf ') 1^(^^11114 (D The fluorescent camera for an observation 31 

Slg^l 1 \zt$%§i£tiZ>gkytW; connected to the eye-piece part 11 of an 

11^7 3 1 (i, ^f^l/^X endoscope 4 when performing a fluorescent 

1 6 N Ik^tf&'A^Mj^^^^y observation is provided with CCD 19 which 

1 7, y^J^^l 7 £i§ picks up the output image of MCP (Micro 

ill L/citSrttilW-f 3i1|i|'I^fx<t Channel Plate, for example, proximity focus 

LTOMCP (Micro Channel type MCP-U. etc., is referred to)32 and MCP 32 

Plate,^Jx.(j:iir|^^^:MMC P- as amplification means to amplify the image 

1.1. t£ £ b i>%l1r Z>) 3 2, M which transmitted the objective lens 16, the 

C P 3 2 <D WL\%Lir Z> C filter 17 which bypasses a fluorescent 

CD 1 9 £{i;LT$?$c£ tLTfc component, and the filter 17, and is comprised. 

ftfefll ■J^&^jtefflJslffliBfc An image-pick-up signal is outputted to the 

&L?ii£ffi 2 4 '-^fctj^j-t"5 <t"9 fluorescein image processor for an observation 
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[0 0 4 2] 

ilia t fc«g*|-felFWa A» & 

bilfct«ffl*^7 3 1 CD 

/w* l 7iaotIg)t^4 
Bfc£$;jXTMC P 3 2 |CAM£ 



[0042] 

The reflected light from the part for an 
observation which bypassed through the inside 
of the image guide of an endoscope 4 bypasses 
the objective lens 16 of the fluorescent camera 
for an observation 31 attached in the eye-piece 
part 11. 

With a filter 17, an excitation-light component 
is removed and incidence is performed to MCP 

32. 



[0 0 4 3] 

MCP 3 2(1, H8IC7F-f J; 0 

3 3 b&ytrna 4 tamnhti 

T^5 0 MC P 3 2(CA£t£ix 
fcfttt, jfcfciiii 3 3 SriloTM 
CP©loi ooo^-r 

@f £mi± 3 5 x. 5 r <b T-if 
IB Six, $3fciiu3 4«riioTtU 
lt£ti£ 0 ::x-, mc P 3 2 

fcAJHSfLfc-aMfteOftttl 0 

0 0- 1 0 0 0 0f&ldl##ScFiX 
tCCD 1 9^£Aat£*L5. 
CWMCP 3 LMIJ; 

tlX tt£*)* CCD 

1 9^J;oTiatt$ix5. MC 
P 3 2it s -ikW^-^y 
ry->7 7^7' Idtt^T |± 5 rt> 
(c/MJT\ Ij 7^r— KM I.I.KGE 



[0043] 

MCP 32 iias the channel of many pores in the 
thin plate, as shown in Fig. 8. 

The pnotocathode 33 and the fluorescent 
screen 34 are provided forward and backward. 
The light oy which incidence was performed to 
MCF 32 generates an electron within the 
channel of each of MCPs through a 
photocathode 33. 

It is amplified by adding the predetermined 
voltage 35 to a double-sided electrode. 

It radiates through a fluorescent screen 34. 

Here, the light of the fluorescent image by 
which incidence was performed to MCP 32 is 
amplified by 1000-10000 increment, and 
incidence is performed to CCD 19. 

The tiuorescent image of the weak part for an 
observation is amplified by this MCP 32, and it 
becomes a visible-ray image by it. CCD 19 
picks up. MCP 32 is far small-sized compared 
with a general image intensifies Since there is 
the degree of increment of the beam image 
rivalled in cascade type 1. 1., it becomes as 
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/h$fc2SM"ClR38#£3te follows The light of strength of the weak 

g^O^^O^c^r^-S C t fluorescent from objective can be obtained in 

^ J "C#5 0 small space. 

[0 044] [0044j 

CCD 1 9 iZiJb^X&ytfcltM In CCD 19, a fluorescent image is converted 

Hit ^l^tyitSfriX ttkiM.it ^b into an electrical signal, and it is outputted to 

UT^5t^^JIJ®^^S^S2 the fluorescent image processor for an 

4 ^iHt) £ ti. W&t&Mz&fSiX observation 24 as an image-pick-up signal. 
{f^&LJI^tiT^ — ^^^teII A signal processing is performed by the 

&Wii!£.b LTi L Jj^$tL5o image processor and it is outputted to a monitor 

as a fluorescent observation image. 



[0 0 4 5] 

-<T©ft*>?) CMC PSrCCD 

&s tit-rs ni-i iz&xfcmm * 
* ? *?mm & n o t »f^-r s 

ft H ft H# (0 ft f£t£ & ft ± T- * 
6. 



[0045] 

Thus, amplification means of a fluorescent 
image can be made small-sized by arranging 
MCP before CCD instead of an image 
intensifier as amplification means of a 
fluorescent image. 

Since a size-reduction of the fluorescent 
camera for an observation and weight reduction 
are made, when attaching the fluorescent 
camera fcr an observation in the eye-piece part 
of an encoscope, support means of a camera is 
not needed but it can be freely operated with 
the fluorescent camera for an observation and a 
fluorescent operating part. 

Therefore, the operativity at the time of a 
fluorescent observation can be improved. 



[0 0 4 6] [0046] 
HI 9 ttEWfcfttrtiU H^ffcSr'hS! Fig. 9 is a schematic block diagram of the entire 
ffcLfc£ftfc#i£iEO$B2W« apparatus based on the example of a 2nd 
&Wzffi%^ii££fa<DWfc%il$. component of the fluorescent observation 
MX*hZ> 0 apparatus which reduced amplification means 

of a fluorescent image in size. 
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[0 0 4 7] 

fcggtf>0ijT*;So 0 , Kim, 3 6 
OSA^SSl3 *tfe 
#96*3 8<D&mz7j;U? l 
7, MCP 3 2, CCD 1 9*5 

6^gfig$tL5«ii^a3 9(C 
tt, Bifift *#»tl 
MCP32 MDH-5MC Pig 

5 SJfcfflHfc&SM 1 4 

K6^A*H-*"fc#K. I*l*fft 
3 6f#()nfcf«5:fif*!i 



[0 0 4 8] 

JSfflJrt^7>f yu^, MCP, C 



[0047] 

The example of this is an example of the 
apparatus using the electron endoscope 36 
which provided the insertion-part point with 

CCD. 

A fiiter 17, and MCP 32 and CCD 19 are 
proviaea in the insertion-part point 37 of an 
endoscope 36 at the rear side of the objective 

optical system 38. 

The light source 1 which generates excitation 
light, tne MCP drive part 40 which drives MCP 
32, and the fluorescent image processor 14 
which performs the signal processing of a 
fluorescent image are provided in the 
observation apparatus 39 to which this 
endoscope 36 is connected. 
While performing incidence of the excitation 
light from a light source 1 to the light guide 6 of 
an endoscope 36, the signal processing of the 
fluorescent image obtained by the endoscope 
-36 is periormed, and it outputs to a monitor 15 
as an image signal. 
A fluorescent observation image is displayed. 

[0043] 

Thus, a filter, MCP, and CCD degree can also 
be provided in the insertion-part end circles of 
an endoscope. 

In this cose, since the fluorescent image of a 
desireo brightness can be obtained by the 
endoscope, apparatus can be reduced in size. 

Operativity can be improved more. 



[0 0 4 9] 



[004aj 



99/11/17 



2C.I-. 



(C) DERWENT 



JP7-204156-A 



hn-7 81>, 5 y?=> 
S§8 2 t S:*fB^TV>5 0 MM 



adapter tor cameras 67, and controls switching 
timing or the switching mirrors 65 and 70, and 
the video switching circuit 82 which switches a 
fluorescent observation image signal and a 
usual ooservation image signal synchronising 
with the switching control of the adapter by the 
timing controller 81. 

A foot switch 83 is connected to the observation 
image control apparatus 80. 

An aaopter and an image signal switch based 
on the switching indication of the image from 
this foot switch 83. 



[0 0 6 0] 

t>m^\t*~* 8 4 

£ it ttm nmmM& * =- 

J: 5 twfcoTV^ 0 



[0060] 

A monitor 84 is connected to the image output 
end of tne observation image control apparatus 

80. 

The liuorescent observation image signal 
chosen the video switching circuit 82 or a 
usuai ooservation image signal is input into a 
monitor 84, and a fluorescent observation 
image or a usual observation image displays. 



[0 0 6 1] 

3- 8 3 \z X 9 mto<DVJ&Z.&7jk 
Srtti^t, T'/-?9 6 4, 6 7 



[0061] 

When ooserving in the fluorescent observation 
apparatus of the example of this, the switching 
indication of an image is outputted by the foot 

switen 83. 

A lignt- source and a camera are switched by 
adapters 64 and 67. 

A fluorescent observation or a fluorescent 
ususi ooservation is chosen. 



[0 0 6 2] [0062] 
%t%M$£%ff ti^'alt, 7?'" 7° When performing a fluorescent observation, in 
* 6 4 , 6 7 :i*iv ^Tif tcM^ adapters 64 and 67, an optical path is switched 
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fflJtWk6 1 Rif^k^tWi^FS^ ^ to the fluorescent light-source for observation 

76 8 <DM\zyt$&$;$]$ : z_X , £ 61, and camera 68 side for an observation, and 

Jti^ZWiik L , It jtelll^§£K 7 a fluorescent image is picked up-. 

6 X ^0 ^%^^M^\t^^:%X From the fluorescent observation apparatus 

9 8 4 76, a fluorescent observation image signal is 

^"t"5 0 — ^\ ii^OrtHiUfe obtained and a fluorescent observation image is 

©«Sl&f?9#£f4, T?-?5 dispiayeo to a monitor 84. 

6 4, 6 7 (C;tii/^TilSM^ffi On [he one side, when observing a usual 

3^t/.iii^^^ffl^^ y endoscope image, in adapters 64 and 67, an 

6 9 <OWi^%l^^^^XW^ optical path is switched to the usual light-source 

<OWR%\Z-&hfa^W&&W& for ooservation 63, and camera 69 side for an 

CCU7 9«t9 i§^$I^® observation, and the endoscope image by the 

-^Sr^T-TE-^^ 8 4 IdiiS usuai illumination light is picked up. 

IIf£®^2:S^t~5o From CCU 79, a usual observation image 

signal is obtained and a usual observation 
imaue is displayed to a monitor 84. 

[0 0 6 3] [0063] 

Z.(D X 0 ftffij&lwj: 9 , ^TfeM Such a component can perform a fluorescent 

$£b M&tD Sfe3t^icJ: 5>F*3ti observaiion and the endoscope observation by 

%&WMt Sr^f ')It^T't5o usuai wniie light etc. 

;fc#i]<7) J: 5 (ci^SS^ £ il^co Also in the fluorescent observation apparatus 

faffiMMM t Srf? 9 ^Tfeti,^^ whicn performs a fluorescent observation and a 

gMfcv^T fc % ^7tM^ffl^> usuai endoscope observation such as this 

7\Z.iS\t*X%z % Jtik<Di§tit¥Wth exair-pse. a size-reduction of a camera and 

t"C^ v-Y \s z r l'i/~7 7 4 weigni reauction become possible by arranging 

TOftfcfJl-MCPSriaK-^S MCP instead of an image intensifier as 

^ b\z£ *) N 1j / 7 (D 'bW.it s amplification means of a fluorescent image in 
Hfifl^pTflt > te!9 . 7 the fluorescent camera for an observation. 

RXJWj^ 7 & tS tofcrtftSSSIf^ It can reduce in size more the endoscope 

^ilia^ri t) 'hSMfc;T*#, operating-part peripheral including the adapter 

«^NFO»ffilS:lfi]±S-e:5 - and me camera. 

fcd s T#5 0 Tiie cv&rativity at the time of a fluorescent 

observation can be improved. 

[0 0 6 4] [0064] 
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[#|S] [AelGiticnai remark] 

SX-kW&Lfz.lz o \z^z%&Vft<DM According, to the embodiment of this invention, 
MWMfcktili, SXTtDXofa the following components can be obtained as 
i^ll5:>^t5o explained in full detail above. 

t>h^ That is. it oecomes as follows. 

(1) W)1&yt%^WW8k<nW* (1) In the fluorescent observation apparatus 
^y^^M{)L^3M L TMIEJ^IS whicn irraaiates excitation light to the part for an 

<fc observation of an organism tissue, and 

H^^fi^:foi ^T, mttLfB))f&yt observes the fluorescent image by above- 
ItZfe^.'t&ycMb , l?ut£JSIj35;)fc menuoncG excitation light, the amount of 
<D^^M^%i}fJ^ioii ^^M^t reflectec iight is detected to a group the output 
^^ft'th^iitM^t-t , HtJffi^: of tr.e lignt source which generates above- 
%M^<Otib?}&'$k\zEL$ftftA : $: menuonec excitation light, the light receiving 
$l£o L N f&^jt^^cotBTj^elT element ,vnich receives the reflected light in the 
IScAb #5 J: v HufE^trJScoHjW' pan for an observation of above-mentioned 
3te*S:Wfi1"5 3te*flJfl?^fl! excitation light, and an above-mentioned light 
b, Sril^LfcZ b &VffflLb'i~Z> receiving clement. 

^%MM$*W t > Quantity -cr-light control means to adjust the 

amount jr emitted lights of an above-mentioned 
light source so that the output of the light 
receiving element may be a predetermined 
amount, these were provided. 

Fluorescent observation apparatus 
characterised by the above-mentioned. 

[0 0 6 5] [0065] 

(2) ffi%ffi%WL%V*Wt> (2) The above-mentioned fluorescent 
MfSiSft$2^^j.pA^7 t cS^JJ^"C observation apparatus is provided with the 

<5 7 4 YiS<< Y bmltllk endoscope which has the light guide which 

5t^Sr^7£ffiJJ</")ScBM$|5^'T^5i^ transmits above-mentioned excitation light to an 

^—isjlj K b&Jairh insertion>art end side, and the image guide 

rttl^?r{ix.*C $6 9 , iufSSTfe which transmits an above-mentioned 

^^^ftjfSr^iti^^jgDM^F^llC fluorescein image to the eye-piece part at the 

ninLtzZb&'¥tmb-rzmz sideofai.and. 
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Tiie aoove-mentioned light receiving element 
was arranged to the eye-piece circles of an 
above-mentioned endoscope. 

Fluorescent observation apparatus described 
in additional remark 1 characterised by the 
above-mentioned. 



[0 0 6 6] 

(3) Ji&lEi£ft«^Srt:, 

tuffisk j£ % d ct 5 mmn^mtL 



[0065] 

(3) The above-mentioned fluorescent 

observation apparatus is provided with the 
fluoresce!.: camera for an observation which 
picKs up the fluorescent image of the part for an 
observation by above-mentioned excitation 
light. 

Ti .e aiDcve-mentioned light receiving element 
was arranged in the above-mentioned 
fluorescent camera for an observation. 

Fluorescent observation apparatus described 
in additional remark 1 characterised by the 
above-mentioned. 



[0 0 6 7] 

(4) mtz-mmmmmt, 



[00G7] 

(4) Above-mentioned fluorescent 

observation apparatus is placed between the 
endoscope which has the light guide which 
transmits ...bove-mentioned excitation light to an 
insertion-part end side, and the image guide 
whicn transmits an above-mentioned 
fluorescent image to the eye-piece part at the 
side of a nand, the fluorescent camera for an 
observation which picks up the fluorescent 
image or ,ne part for an observation by above- 
memioneu excitation light, and the eye-piece 
part of an above-mentioned endoscope and the 
above-mentioned fluorescent camera for an 
observation. 
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Xtety. mtZ&it^^&lMtZT The adapter which switches the emitted-light 
y^^rtfdlSSx LtzZ t &¥rWL path of the image transmitted to the eye-piece 
2ri~<5ttfE 1 [^t^WL^^^MM. pan jf ar. above-mentioned endoscope by the 
£*{it 0 fluorescent image by excitation light, and the 

optical image by the white illumination light, 

these are provided. 
The above-mentioned light receiving element 

was arranged in the above-mentioned adapter. 
Fluorescent observation apparatus described 

in additional remark 1 characterised by the 

above-mentioned. 

[0 0 6 8] [OOcoj 

(5) mtc'i±Cyti!k(Dftj&tpiiZ (5) Provide the spectroscopy element which 
Attft^—Oii^f'l^S^Ttlf divides an incident light to two, in the optical 
^^rSx(t> d <r> / £*ft^ : f-<D—'% path of ar, above-mentioned fluorescent image. 
(D&lfiW&lv^mt^&it^^^: The ar^ve-mentioned light receiving element 
jESx Lfcl t >kW$Lb~t was arrar.ged behind one radiation surface of 
1 £Eft<£>^3t1ft£3£ffo this spectroscopy element. 

Fiuorescent observation apparatus described 
in MOditLnal remark 1 characterised by the 
abo/e-nivrntioned. 

[0 0 6 9] [00G9] 

(6) aje3t«:^*a»<Z)« (6) The image amplifier which consists of 
tt$$i1&fa^Mto\±xW£Mfa MCr (nu.ro channel plate) as the light source 
3telc«k 5^3fefft£rfiftf£-tf"5:£3fe whicsi generates above-mentioned excitation 
ll^^tSlCjol ^T. iftf£I&£B;)t lighi. image-pick-up means to pick up the 
£^£i~S5tfKt £ > fiufSlSj^Tfc fluorescent image of the part for an observation 
\Z & %Wl^MWM{&(DikitiML$: by aijove-mentioned excitation light, and means 
S^i"6iS^^J^t , ilutfi^Tfe to ^mpiiry an above-mentioned fluorescent 
lfe£itffii" 5 LTcOMC image, in ;.ne fluorescent observation apparatus 
P (t4 ? y^/i/yi/- whicn irradiates excitation light to the part for an 

h) t^ht^^iUl^Si^^ t , £ observation of an organism tissue, and 

H;ifcw <t %Vf&LkirZ>%kyt&L observes the fluorescent image by above- 

§£§£fio mer.tioneo excitation light, these were provided. 
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Fluorescent observation apparatus 
characterised by the above-mentioned. 



10 0 7 0] 

(7) mmm^mmi^m 
m tax m timm^ m * z ibis 



[007G] 

(7) Above-mentioned image-pick-up means 
is comprised including the solid-state image- 
pick-up element. 

The acove-mentioned image amplifier was 
arranged ahead of the image plane of incidence 
of tr.is soiiJ-state image-pick-up element. 

Fiuorescent observation apparatus described 
in additional remark 6 characterised by the 
above-ir.ciitioned. 



[0 0 7 1] 



[00^ 



^ 1 



[ISWOSb*] [EFFECT OF THE INVENTION] 

.WJilft^ L,tz .;; 9 (C^gP^d J: As cApia!,.ed above according to this invention, 

tW±\ 11^*1* CTS the cxcitai.on light of a quantity of light always 

\cMtyt£ft&^JFjh&ftfr?$M'f suitaole con be irradiated depending on the part 

*SfcltMife for an observation. 

Sr#5^ t * s "Tfi6t /iSSb*^ It is elective in the ability of the optimum 

fc'So observation image to be obtained. 



[BRiEF EXPLANATION OF DRAWINGS] 



[IH 1 ] [FIGURE i] 

m 1 ft V* LEI :i \tt$m(Of& 1 Figs. 1 tc. 3 relate to the 1st example of this 

*) , m 1 fiUMgl invention.. 
^fiW^SpH?^tSjj£S:^T^filj?£ Fig. I is a component explanatory drawing 
tft^HI whicn sr.^ws the component of the principal 

pan of fluorescent observation apparatus. 
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[ESQ 2] [FiGURE 2] 

Ebtft!K3£fi£ LTrtRttSrffl Component explanatory drawing showing the 
\^&\<Dik{^$f&%^^%l&WL entire component of the example using the 

endoscope as fluorescent observation 

apparatus 

[S3] [figure:] 

5fe{MffiMlO<RSStftfifBffil^*SJt The characteristic view showing the fluorescent 
Z>ik%(0^^< J y h7^§r^t^ spectrum n the part for an observation of an 
f£[§] organisn, ussue 

[IS 4] [FiGURE^] 
^%&ft<DW> 2 'M1fcWzi%Z>i&yt Component explanatory drawing showing the 
WL^^W<Oi£\W$f&&^^$fo entire co.voonent of the fluorescent observation 
tJi^IH apparatus based on the 2nd example of this 

invention 

[HI 5] [FIGURE 5] 

&9&VR<D$5 3 *MM&HZ-gfcZ>i&yt Componc-i-.t explanatory drawing showing the 
M^^S^^itM^ffl^ * 7ffl fluoresces; camera peripheral component for 
iSWftj^^^i'ffifiKfftWll an observation of the fluorescent observation 

apparatus based on the 3rd example of this 

invenuor. 

[13 6] [FiGURE i] 

rt$SSt£ffl W^ftM^SSStf) Component explanatory drawing showing the 
ffij$$l&^1rti%ffct&VflM example of a component of the fluorescent 

observatiu.i apparatus using the endoscope 

[0 7] [FIGURE 7] 

H 7 RTfM 8 (i^ifcficoif Fig. 7 anc 8 concerns on the example of a 1st 

$k&'h%L{kLTi%kyt$lf£'i&9.<D com;;onei.i of the fluorescent observation 

^ 1 O^fijc^iJiC^t) , @7iif apparatus which reduced amplification means 

TtS^ffl* / 7 m21<DWim$J& of a fiuorescent image in size. 

%^irMf$tt$ify)M Fig. 7 is a component explanatory drawing 

whicn .;iiOws the peripheral schematic 

99/11/17 :37/ir» (C) DERWENT 



JP7-204156-A 



componer.i of the fluorescent camera for an 

observation. 

[FIGURE 3] 

Effect e, v ianatory drawing for explaining the 
schematic component and a schematic effect of 
MCF as amplification means of a fluorescent 

image 



[19] [FIGURE 
*#fc©Jtffi-^a&/h3HfcLfc The schematic block diagram of the entire 
&ytU^BW:vy% 2 (Dfflf&ffliz. apparatus based on the example of a 2nd 
4&&^W£fav')W$$tlfiL\2fl component of the fluorescent observation 

apparatus which reduced amplification means 
of a rluo; accent image in size 

[Hi 0] [FIGURE .0] 

^ftfcOtftt^&fc'hSMfc L/C The schematic block diagram of the endoscope 
^3tM^i^fi</">^ 3 ooffiffc$\\[z based oi. the 3rd example of a component of 
&&ft&^(D\W&W&M the iluoi.-jcent observation apparatus which 

reduced amplification means of a fluorescent 

image in oize 

[Hill [FIGURE ,1] 

1S#ife©^^^&£'h§t!{fcLfc Component explanatory drawing showing the 
^%WM^Wt^% 4 (n ffi$L&\ b component of the apparatus which performs a 
LT\ &ftWL'&ti&1%cD&&yt flue; esct.^ observation and the endoscope 
^«fc5rt*&Sftffi£££fr9 3£ obsvrr;au..i by usual white light etc. as 4th 
Wt<DWtJ&&7F-\-ffiFfcf&fiflM example a component of the fluorescent 

observation apparatus which reduced 
amplification means of a fluorescent image in 
size 



[fftoKW] 



[EXPLANATION OF DRAWING] 

1 ... LLi.i Source 

2 ... Ou-nitity-of-Light Control Means 
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3 . 


.. Ligr.t Source Device 




4 . 


.. Endoscope 


6 — 7>f h^f'f K 


6 


Ligiu Guide 




7 . 


.. Imaje Guide 


9 — 7-f /u£ 


9 . 


.. Filler!" 


i o-S3t*-r- 


10 


... Liy it Receiving Element 




13 


... Fluorescent Camera for Observation 


1 4-*3tafSH«L?EM 


14 


... Fis-orescent Image Processor 


2 0 


20 


... Part for Observation 
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[FIGURE .J 



Excited Light 



Reflected Light 



1 Light Source 



2 Light Quantity Control Means 



10 Light Receiving Element 



20 jfutZTL 
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[H2] 



[FIGURE 2] 



14 Fluorescent image Processor 

9 Filter 

10 Light Receiving Element 



1 Light Source 



2 Light Quantity Control Means 
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[13] [FIGURE 3] 



Intensity of Fluorescence 


W;.\ elength 


Normal Tissue 


Di. eased Tissue 
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[H4] [FIGURE 



24 Image Processor for Fluorescent Observation 

25 Image Processor for Standard Observation 

26 Display Device 

1 Light Source 

2 Light Quantity Control Means 
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14 Fluorescent linage Processor 



15 Monitor 



1 Light Source 



2 Light Quantity Control Means 
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14 Fluorescent linage Processor 



15 Monitor 



1 Light Source 
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[17] 



[FIGuRE . ] 



24 Image Proc essor for Fluorescent Observation 





32 MCP 
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[FIGURE o] 
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[19] 



[FIGURE 9] 



1 Light Source 



40 MCP Drive Part 



14 Fluorescent Imasje Processor 
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[FIGURE 10] 



[Hi 1 ] [FIGURE 11] 



72 Motor 


77 Fluorescent Image Procescinj.' 1'nrt 


78 Timing Controller 


71 Driver 


82 Video Switching Circuit 


81 Timing Controller 


66 Driver 


62 Lamp 


61 Laser Source 
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